ABSTRACT -Twenty children with corpus callosum agenesis or hypoplasia were evaluated under a standardized investigation protocol. Psychomotor retardation, seizures, and craniofacial anomalies were the most prominent findings. There were three cases of chromosomal anomalies, all of them representing trisomy of chromosome 8.
Agenesis of the corpus callosum represents a disorganization of the brain architecture which results from partial or total failure of the "callosal" comisural fibers to cross the midline and form connections in the neocortex between the two cerebral hemispheres. In the absence of other recognized malformations of the central nervous system (CNS) the agenesis of corpus callosum may be asymptomatic, or associated with seizures or other symptoms that caracterize a syndrome of interhemispheric disconnection [1] [2] [3] [4] . The associated malformations usually determine the clinical syndromes 5 . Other commonly associated findings are: mental retardation, learning disability, non-CNS congenital malformations and infantile spasms. Both corpus callosum agenesis or corpous callosum hypoplasia may be readily detected on magnetic resonance imaging (MRI), computerized tomography (CT) or ultrasonography (US) [6] [7] [8] . The main purpose of this study is to characterize the most common clinical and cytogenetic associated findings in a cohort of 20 children with dysgenesis of the corpus callosum.
METHOD
Twenty children were recruited from two different genetics outpatient clinics (Centro de Genética Médica, Instituto Fernandes Figueira, FIOCRUZ, and Hospital Universitário Gafrée-Guinle, UNIRIO) located in Rio de Janeiro, Brazil. Each patient was submitted to a standardized evaluation protocol that included: neurologic evaluation, neuroimaging study, cytogenetic analysis and other specialized evaluations according to each case. Both the design of the present study and the evaluation protocol had been previously approved by the local institutional ethics committee.
RESULTS
The clinical, radiological and cytogenetic findings are summarized in Table 1 . Complete agenesis of the corpus callosum (CCA) was present in 18 patients, whereas 2 patients presented with hypoplasia of the corpus callosum (CCH). One of the patients (Case 18) represents a familial instance of isolated CCA, with CCH present in the clinically unaffected father.
Seven patients presented with other associated CNS malformations, namely, porencephalic cyst (Case Unidade de Genética e Biologia Molecular, CCBS, UNIRIO, Rio de Janeiro, RJ, Brazil: Psychomotor retardation and seizures were the most commonly associated symptoms, being present in 13/20 and 10/20 cases, respectively. The age of onset of the seizures varied between 5 days and 11 months. There was a tendency for the association of psychomotor retardation with an early age onset of seizures. Also, patients with CNS malformations tended to have earlier age of onset of seizures. There was no recurrent EEG pattern in the sample.
Among the craniofacial anomalies the most frequently observed were microcephaly (8 cases), epicanthal folds (6 cases), ocular hypertelorism (4 cases), and macrocephaly (2 cases).
Other malformations found in the present sample included visual deficit (3 cases), hearing impairment (2 cases), congenital heart defect (3 cases), and genitourinary anomalies (3 cases). Three patients (Cases 5,6, and 7) presented with a chromosomal anomaly, namely, trisomy of chromosome 8 (Fig 1) . The aneuploid lineage was detected in peripheral lymphocytes in Cases 6 and 7, and only in fibroblasts in Case 5.
DISCUSSION
Corpus callosum dysgenesis (CCD) is a causally heterogeneous malformation that may present isolated or associated with a number of other anomalies. The failure in development of the corpus callosum may be related to different causes such as environmental (congenital toxoplasmosis and fetal alcohol syndrome, for example), genetic or vascular anomalies 9, 10 . In our study group microcephaly (8/20) was more common than macrocephaly (2/20), although a similar study observed a higher frequency of macrocephaly among children with CCD 11 . The most commonly associated clinical findings in our group were seizures and psychomotor retardation. This, however, may reflect a bias towards the ascertainment of only the more severely affected cases, whereas the asymptomatic or mildly affected cases would be missed. The most commonly associated dysmorphies in our group were ocular hypertelorism and epicanthal folds.
Genetic causes of CCD include chromosomal as well as mendelian disorders 9, 12, 13 . Among the cytogenetic anomalies in our study group, mosaic trisomy 8 was observed in three cases (Cases 5,6,7). Trisomy 8 is a relatively common aneuploidy, with an incidence of one in 25000 births. There is a predominance of affected males, with a male to female ratio of five to one 12 . The majority of cases are mosaics, frequently observed only in fibroblasts. Also, there is a selection against aneuploid lymphocytes, so that trisomic cells are less frequent in peripheral blood cultures as the age increases. For this reason fibroblast cultures should be performed if there is clinical suspicion of trisomy 8.
Patients with CCD associated with psychomotor retardation and/or seizures should be classified syndromically, due to the etiologic heterogeneity of these conditions. The clinical evaluation of these patients should include neurological examination and a thourough search for associated dysmorphies, especially on the face and extremities. Due to a number of inborn errors of metabolism that may present with CCD, a metabolic work up should also be performed. The neuroimaging methods usually available (MRI, CT in any age, and US in babies and infants with open anterior fontanelle) may identify cases of CCD even antenatally, allowing for the prenatal diagnosis of this condition 14, 15 . Due to the high frequency of mosaic trisomy 8 in children with CCD, a significant number of metaphases should ideally be counted in order to exclude a mosaic trisomic lineage. In cases where a clinical suspicion of trisomy 8 is present, a fibroblast culture should be performed in order to establish the diagnosis.
The establishment of a nosologic diagnosis clarifies the etiology of the disease, providing more efficient genetic counseling and treatment options.
